Effect of memantine on neuroretinal function and retinal vascular changes of streptozotocin-induced diabetic rats.
To test whether chronic memantine (MEM) treatment improves retinal function and prevents neurodegeneration and vascular changes in the retinas of streptozotocin (STZ)-induced diabetic rats. Based on basal body weight and blood glucose, Brown Norway (BN) rats were divided into three groups. One group of rats was treated with vehicle (VEH), and the other two groups were treated with 65 mg/kg STZ. After 7 days, VEH-treated rats were treated further with a second VEH, and STZ-treated diabetic rats were treated either with the second VEH or with MEM (10 mg/kg daily) for another 3 to 4 weeks using mini-osmotic pumps. At end of the study, electroretinogram findings, retinal ganglion cell (RGC) count, vitreoretinal vascular endothelial growth factor (VEGF) protein levels, and blood-retinal barrier (BRB) breakdown of the animals were measured. Within 4 to 5 weeks of STZ treatment, the diabetic rats demonstrated significantly less retinal function and fewer RGCs than VEH-treated nondiabetic rats. The diabetic animals also had significantly elevated VEGF protein levels in retina and vitreous fluid and BRB breakdown compared with control nondiabetic rats. Chronic MEM treatment significantly improved retinal function and protected RGC loss in STZ-induced diabetic rats. MEM treatment also significantly decreased elevated vitreoretinal VEGF protein levels and retinal BRB leakage in the diabetic rats. This effect of MEM was not seen in nondiabetic rats. These results indicate that MEM could be useful for the treatment of ocular diseases, including diabetic retinopathy with neurodegeneration, elevated vitreoretinal VEGF protein levels, and increased BRB breakdown. In addition to the neuroprotective effect of this compound, MEM can reduce vascular changes seen in diabetic retinas. These data are the first to identify the vasculoprotective effect of MEM.